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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX
12.02.2024, npotoxon Ne 5 e
3as. kadenpoii — U.A. I'pumyn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3 4}\\
IIpencenarens N.A. ITeiTanes
Pabouas mporpamma cocraBieHa: /7% //f /

noueHT kadenpsl 'M/InOIIU, kaH. TEXH. HAYK P ,,

E.A.Pomanrko

/,
4

Peuensenr:
nupekTop OOO Marautoropckasi MapKIen 1epcko-reoie3ndeckasi KoMnaHus

A.A. lllexyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)HmHH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ 'eonoruu, MapKIenaepckoro aeia u 00orarieH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmotpena, odcyxaeHa u ogoopena st peanuszamnuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma rnepecMoTpeHa, o0cyxieHa u ogoopena st peaymsanuu B 2031 - 2032
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
[TonydyeHnue 3HaHUN MO OCHOBHBIM I€OMEXaHHUYECKUM IPOLIeccaM, MPOUCXOISAIINUM MIPH
OTKPBITOM 1 TTO/I3€MHOM F€OTEXHOJIOTHH U CIIOCO0aM yIpaBiIeHUs UMHU.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa Y1paBlieHHe COCTOSIHUEM MacCHBa B YCIOBUSAX OTKPBITBIX MOPHBIX padoT
BXOJHT B YacTh Y4eOHOrO IIaHa (pOpMUPYEeMYIO0 YHYaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHHA
00pa3oBaTeNbHON IPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUILINH/ IPAKTUK:

I'eonorus

I'opnoe npago

be3zonacHOCTb BeieHUs TOPHBIX padoT

OTkpbiTas pa3paboTKka MECTOPOKICHUH MOJIE3HBIX UCKOIIAEMbIX

Teopernueckas MmexaHuka

OCHOBBI reOMEXaHUKU

Mapkieiinepckue padboThl MpU OTKPHITOM pPa3pabOTKE MECTOPOXKIECHUN TOJIE3HBIX
HCKOIIaEMBIX

[IpukiiagHas MmexaHuka

ConpoTHBiIEeHHE MaTEpUAIOB

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[Ipon3BoaCTBEHHAS - TPOU3BOJACTBEHHO- TEXHOJIOTHUYECKAs TPAKTHKA

CaBwxeHus u 1eopMaluy 3eMHON TOBEPXHOCTH

MOHMTOPUHT CABMKEHUN U AePopMaliuil, reoAMHaAMUYECKUE MTOJIUTOHbI

[Tpou3BocTBEHHAs - HAyYHO-UCCIIeI0BaTeIbCcKast paboTa

BeinonHenue, mNoOAroTOBKAa K MpOLEAYpPE 3allUThl U 3alUTa  BBITYCKHOM
KBaJIM(PUKAIIMOHHON pabOThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

IIponsBoacTBEHHAs - IPEATUIIIIOMHAs PAKTUKA

Mapkiueligepckoe odecrieueHue 6e30MacHOCTH BEJICHUS TOPHBIX paboT

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBOeHMS AUCHMILIMHBI (MOAYINS) «YTpaBlI€HUE COCTOSHUEM MaccuBa B
YCIOBHUAX OTKPBITBIX TOPHBIX paboT» oO0ydaromuiics JObKeH o007aiaTh ClelyIoIUuMU
KOMIETEHIUSIMU:

KO,}I HHJIUKaTopa I/IH}II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[TK-1 CnocoGeH BBITIONHATh MHKEHEPHO-TE0/IC3MUECKHUE HM3BICKAHMsI, TUIAHUPOBATh Pa3BUTHE
TOPHBIX Pa0OT, OCYHIECTBIISITh MapKIIEHAEPCKUA KOHTPOJb COCTOSHUS TOPHBIX BBIPAOOTOK,
3aHUN COOPYKEHUM U 3€MHOM MOBEPXHOCTHM Ha BCEX ATalax OCBOCHUS U OXpPaHbl HEAp C
obecredeHreM IPOMBIIIICHHON U DKOJIOTHYECKON 0€30IMaCHOCTH

[K-1.1 CocraBnser NpoEeKThl IPOU3BOJACTBA MApKUIEMIEPCKUX U TE€0IE3HMUECKUX
paboT, OCyIIECTBISET KOHTPOJIb 3a BHIMOJIHEHUEM U3BICKATEIbCKUX PadOT

[1K-1.2 [Inanupyer pa3BUTHE TOPHBIX pabOT M KOHTPOJIHPYET COOTBETCTBUE
(haKTHUECKOT0 Pa3BUTHUS TOPHBIX paOOT MPOEKTaM M KaJeHIapHBIM IUTaHAM

[1K-1.3 OOGOCHOBBIBAET M UCTIOIB3YET METOIbI TEOMETPU3AITUHU U




MPOTHO3UPOBAHUS ~ pa3MELIEHUs  IoKa3zaTeled  MECTOPOXKIEHUS B
IIPOCTPAHCTBE

[1K-1.4

AHanmu3upyer W THIHM3UPYET YCJIOBUSA pa3pabOTKH MECTOPOXKACHUH
MOJIE3HBIX MCKONAEMBbIX Ul UX KOMILJIEKCHOTO MCII0JIb30BAaHUS, BBIIOIHSET
pa3IMyYHbIE OLIEHKH HEAPONOIb30BaHUS

[IK-2 Cnocoben

BBIIIOJIHATh ~ MapKIICHAEPCKO-T€0Ie3nYecKre  paldoThl,  ONpeNeNiTh

IIPOCTPAHCTBEHHO-BPEMEHHBIE XapAKTCPUCTUKU COCTOSHUS 3E€MHOM IIOBEPXHOCTH M HEIp,
TOPHO-TEXHUYECKHX CUCTEM, MOA3EMHBIX M HA3EMHBIX COOPYKEHHI U 0TOOpakaTh MH(OPMAIIHIO
B COOTBETCTBUH JACHCTBYIOUIMMH HOPMAaTUBHBIMH JTIOKYMEHTAMH

[1K-2.1

Hcnonb3yeT 3aKOHbI M WHBIE HOPMATHBHBIC MPABOBBIC aKThl B 00JIACTH
Te0JIOTUYECKOT0 U3YUCHHs, UCTIOIh30BAHUS U OXPAHBI HEJIP U OKPYKAOIIEH
Cpe/ibl, HOPMATHBHBIC IIPABOBBIC aKThI, PYKOBOIAIIME, METOIUYCCKUE H
HOPMATUBHBIC MaTE€PHAJIbI, KACAIOMIMECS NEATEIHbHOCTH MapKIIeHIepCcKon
CIY)KOBI;

[1K-2.2

OcyiecTBisieT HE0OX0AUMbIE MapKILIEHAEPCKUE KaMepaibHbIE U MOJIEBbIE
paboThl, 0hOpMIISIET TPOU3BOACTBEHHYIO IOKYMEHTALIUIO U OTYETHOCTh

[1K-2.3

Hcnonb3yer  reomH(pOpPMAIIMOHHBIE  CHCTEMbI  JUISI  BBITOJIHCHUS
MapKIIe1IepcKkux padboT

[1K-2.4

VYcTaHaBnuBaeT NPUrOJHOCTh I€0/1€3MUECKOT0 000PY0BaHUSI U TPUOOPOB K
paborte




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 0,7 akaJl. 4acoB;

— caMocTosTeNnbHas pabora — 95,4 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
s X Bu KOHTPOJIS
Pasnen/ Tema § (» ara, Hacex) = ;; CaMOCTOH’feJ'ILHOfI ¥ Kox
3 YCIIEBAEMOCTH U
JUCIIUILIAHB & = . | xoMIeTeHIuH
g £ padoThI MIPOMEKYTOUHOH
nab. | mpakT. | = \Q aTTecTa
Jlexk. =3 Huu
3aH. 3aH. | O &
1. VYmpaBieHue COCTOSIHUEM
MacCHBa TOPHBIX MTOPO/T
I1K-1.1,
IT1K-1.2,
1.1 Bsenenue. OcCHOBHBIE 03 I1K-1.4,
MOHSTHS. ! I1K-2.1,
I1K-2.2,
I1K-2.3
12 daxrophi CaMOCTOSITEJIbHOE I1K-1.1,
) ’ H3ydeHne I1K-1.2
OKa3bIBAIONIHNE BIMSHUE Ha v . . !
ASBITHE 1 1 15 JIOTIOJTHUTEILHOM YCTHBIH oIpoc I1K-1.4,
ze (hOPMALHOHHBIX W OCHOBHOM (cobecemoBanme) IK-2.1,
JUTEepaTypsl MO [K-2.2,
MIPOIIECCOB Ha Kaphepax
pott peep JIUCLUIIIINHE I1K-2.3
CaMOCTOSITCIIBHOE
o g3yqelzne oi YCTHBIN OTIPOC U I1K-1.1,
MTOJIHATEIHHOMN
1.3 OcCHOBHBIE METOIBI A T OCHOBHOM 3alUTa I1K-1.2,
OIIpeAEeICHNSA 08 1 15 MPAKTUYECKON [1IK-1.4,
” , JIUTEPATYPHI 110 6 i
YCTOHYHMBOCTH . paboTsl [IK-2.1,
pruOOPTOBOTO MaccUBa 4 HBI)I]'?OJ'[HCHI/IC, MK-2.2,
I1K-2.3
MPAaKTUYECKUX
pabor
CaMOCTOSITEIILHOE IIK-1.1,
HU3ydYeHUE I1K-1.2,
1.4 Knaccudpuxanus 4 . .
edbopmanyii GopToB 05 1 20 JIOMOJHUTEILHOM YCTHBIH onpoc I1K-1.4,
Ea ena ! 1 OCHOBHOM (cobecenoBanue) I1K-2.1,
phep JIUTEPATYPHI 110 I1K-2.2,
JUCLMIITINHE I1K-2.3
CaMOCTOSITENBHOE
H3y4YCHUE
ononi]{jnenbl{oﬁ TK-1.1,
o 1 OCHOBHOI YCTHBIH ONPOC U I1K-1.2,
1.5 Cnoco6bl ykperuieHust 1 1 20 HTEPATVDLL 1O 3aImTa I1K-1.4,
MaCCHUBOB TOPHBIX IOPOJ] I/ICpI/IH}J,'IpI/IHe MPAaKTUYECKOM I1K-2.1,
ibll‘?OJ’IHeHI/Ie, paGoTs! [K-2.2,
I1K-2.3
MPAKTHIECKUX
pabor




CaMOCTOATCIIBHOC

MK-1.1,

H3y4YeHHe TK-1.2

HO];OS:I:I;S;;’;OH CTHBINA OIPOC MR-1.4,

1.6 VHCTPYyKTHBHBIE W Y poc, MK-2.1,

0,4 25,4 | nuTeparTyphl IO | 3alIUTa KypCOBOTO

HOPMATUBHBIC IOKYMEHTBI [K-2.2,

JCIAILIAHE, TpPOEKTa IK-2.3

BBITIOJTHEHNE MK-1.3

KypCOBOTO K2 4

MpOeKTa '
HUroro no pasaeny 4 95,4

Wroro 3a cemectp 4 95,4 3a4éT
Wroro no aucuuiumze 4 95,4 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHAsA U
MOJYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTUH.

Ilepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
IPECTaBICHUH 110 KypCy BO3MOXHO C HUCIOIb30BAHUEM MYJIbTUMEIUHHOTO 000PY0BaHUS.

Jlekuuy TPOXOASAT B TpaauiuoHHOW ¢(opme, B ¢dopme IeKUU-KOHCYIbTallui |
npobnemMHbIX Jekuuid. TeopeTuueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMSX —SBISETCS
pe3ybTaTOM YCBOEHHS MOJXY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuajia COIIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKAaxX OTBETOB HA ATH
Bonpockl. [1o BO3MOXXHOCTH HEOOXOAMMO HCIIOJIB30BaTh MEXKAMCLUIUIMHAPHOE OOyueHue —
UCTIOJIb30BaHUE 3HAHHMH M3 Pa3HbIX 00JacTei, MX IPYNIUPOBKA M KOHIEHTpAIHS B KOHTEKCTE
KOHKPETHOM pelIaeMon 3a1auH.

[Ipu mpoBeAeHNWM TPAKTUYECKUX 3aHATHH BO3MOXHA cienyromas ¢opma oOydeHus -
COBMeCTHas pabora B ManbIx rpymmax (2-3 cryzaeHra). OCHOBHAs 4acTh 3aJaHU BBIIOIHSICTCS
Ha PAKTUYECKUX 3AHATHUIX.

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. MaptbsHoB, B. JI. ['eomexaHuka. YnpaBieHne COCTOSHUEM MacCHBa FOPHBIX MOPOJ
IPU OTKPBITOH reoTexHonoruu : yueonoe mocodue / B. JI. Maprtesnos, O. WU. Jluteus, C. O.
MapkoB. — Kemeposo : Ky3['TY umenn T.®. I'opbauea, 2019. — 260 c. — ISBN
978-5-00137-112-0. — Tekcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL: https://e.lanbook.com/book/145126 (nata obparuenus: 22.02.2024). — Pexum gocrymna:
JUISl aBTOPU3. MOJIb30BATEIIEH.

2. Kupnuenko, 0. B. T'eomexaHuka: HHXEHEpPHO-T€OJOrHMYecKoe oOecreueHue
YIPaBJICHUS COCTOSTHIEM MacCHBOB TOPHBIX TIOpoJ : yueOHoe nocobue / FO. B. Kupuuenko, B. B.
Yeckunos, C. A. ITyneBckuii. — Mocksa : MUCHUC, 2017. — 90 c. — ISBN 978-5-906846-37-2.
— Tekcr : oanekrponssiid // Jlae @ anekTpoHHO-OMOMMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/105287 (mata obpamienus:: 16.05.2024). — Pexxum moctyma: s
aBTOPU3. MOJIb30BATEIEH.

3. VYmpaBieHue reoMeXxaHW4eCKMMHU MpoleccaMi INpH pa3paboTKe MeCTOPOXKJICHHM
MOJIE3HBIX UCKOMaeMbIX : yueOHoe mocooue / 1. M. Kasukaes, A. A. Ko3seipes, D. B. KacnapsbsH,
M. A. HNoduc. — Mocksa : 'opnas kuura, 2016. — 490 c. — ISBN 978-5-98672-441-6. —
Tekcr : onekrponsbnii //  JlaHb : dyekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/101757 (mata obOpamienusi: 16.05.2024). — Pexxum nmocrtyma: uis
aBTOPU3. MOJIb30BATEIEH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. baxaesa, C. II. Pacuer ycTOWYMBOCTH OTKOCOB NPH OTKPBITOW TI'€OTEXHOJOTHH
n1abopaTOpHBI MpakTHKyM . yueoHoe mocobue / C. I1. baxaesa, E. B. Ananenko. — Kemeposo :
Ky3['TY umenu T.D. I'opbaueBa, 2022. — 170 c¢. — ISBN 978-5-00137-318-6. — TekcT :
snekTpoHusli  // Jlamp  :  3neKkTpoHHO-OMOnmoTreunHas ~— cumctema. —  URL:
https://e.lanbook.com/book/295730 (mata obpamienusi: 22.02.2024). — Pexum mocrtyma: s
aBTOPU3. MMOJIL30BATEICH.



https://e.lanbook.com/book/145126
https://e.lanbook.com/book/105287
https://e.lanbook.com/book/101757
https://e.lanbook.com/book/295730

2. Tampnepun, A. M. ['eomMexaHWKa OTKPBITBIX TOPHBIX pabotr : y4eOHuk / A. M.
lNanmeniepun. — Mocksa : ['opHas kaura, 2003. — 474 ¢. — ISBN 5-7418-0228-1. — Tekcr :
anekTpoHHbi /[ JlaHb . DJIEeKTPOHHO-OmOmmotreunas  cucrema. —  URL:
https://e.lanbook.com/book/3261 (mara ob6pamnenus: 16.05.2024). — Pexum gocryma: uis
aBTOPU3. I10JIb30BATEIICH.

3. BoponkoB, B. ®. ['eomMexaHuWKa OTKPBITHIX TOpHBIX paboT. KoHcmekT nekuwii :
yuebHoe nocobue / B. @. Bopoukos. — Kemeporo : Ky3['TY umenu T.®. ['opbauesa, 2011. —
61 c. — Tekcr : snekTpoHHbii // JlaHe : 37eKTpOHHO-OMOIMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/69411 (mata oOpamienus: 16.05.2024). — Pexum mocryma: yis
aBTOPU3. MOJIb30BaTEIICH.

4. Kazukaes, JI. M. Ilpaktuyeckuii Kypc KOMOMHHPOBAHHOW pa3pabOTKU PYIHBIX

MeCTOpOsKIAeHHH | yuebHoe mocooue / [I. M. Kasukae. — 2-¢ uzn., crep. — Mocksa : 'opHas
kuura, 2012. — 186 c¢. — ISBN 978-5-98672-328-0. — Tekcr : anektponHbiii // Jlaup :
3JIeKTpOHHO-OMOnoTeynas cuctema. — URL:  https://e.lanbook.com/book/66434 (nmata

obpaienus: 16.05.2024). — Pexxum goctymna: Jist aBTOPU3. OJIb30BATEICH.

5. T'eomexanuka : yueOHOe mocodue : B 2 yactsax / D. B. Kacnapsesin, A. A. Ko3bipes, M.
A. Noduc [u ap.]. — Mypmanck : MI'TY, 2016 — Yacts 1 : 'eomexannka — 2016. — 172 c. —
ISBN 978-5-86185-901-1. — Tekcr : snekrpouusiii // JlaHp : 31€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/142614 (mata oOpamenus: 16.05.2024). —
Pexum nocryma: ais aBTOpHU3. MOJIb30BaTENCH.

5. 'eomexanuka : yueOHoe nmocobue : B 2 yactsax / D. B. Kacnapesu, A. A. Kosbipes, M.
A. Modwuc [u ap.]. — Mypmanck : MI'TY, 2016 — Yacts 2 : 'eomexanuka — 2016. — 320 c. —
ISBN 978-5-86185-902-8. — Tekcr : anektponHbId // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/142615 (mata oOpamenus: 16.05.2024). —
Pexwum noctyma: st aBTOpH3. OJIH30BATENCH.

6. [lepuoanyeckue u3naHus

I"opusrit xypuan. U3Bectus BY3o0B. Mapkieiinepust u Heaponoyib3oBanue. ['eonesust u
kaprorpadus. Becthuk MI'Y. Brinyck 4. I'eonorusi. I'opHbIif HHPOPMAaLMOHHO-aHAIUTHYECKUI
OroJJIETEHb.

B) MeToanyeckne yKazaHus:
Meroandeckue yKkazaHus CTyJI€HTaM I10 BBHITIOJIHEHUIO TTPAKTUYECKUX U KYypPCOBOW padboT
MIPUBEJIEHBI B IPUJIOKEHUH K ITPOrpaMMe.

r) [IporpammHuoe o6ecnieuenue u UHTEepHeT-pecypesl:

http://window.edu.ru/catalog/resources?p rubr=2.2.75.5 1. HudpopmanuoHHas
cucreMa «EmuHoe OkHO Joctyma K oOpa3zoBaTelbHBIM pecypcam», OOpa3oBanue B 00JacTH
TEXHUKHA u TEXHOJIOTHH, I'opnoe JEeJ0. - URL:
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5

http://metal.polpred.com/ 2. MexayHapoaHasi cripaBOYHasi CHCTEMa 3KOHOMHYECKHX
COOOIICHUI U OTPAciCBOM aHATUTHKK CpelcTB MaccoBoi mHpopmarmu polpred («Ilommpeny),
otpacib «MeTamtyprusi, ropHoe aeno B P® u 3a pydexom». — URL: http://metal.polpred.com/

https://elibrary.ru/project risc.asp. 3. Hayunas  snekTpoHHass  OuOIHOTEKA:
https://elibrary.ru/project_risc.asp.

https://scholar.google.ru/ 4. TlouckoBas cucrema Akanemus Google (Google Scholar).
— URL: https://scholar.google.ru/

http://www.mining-enc.ru/ 5. l'opHas sHmkIoneaus http://www.mining-enc.ru/

http://www.miningexpo.ru/ 6. ["OpHOIIPOMBIIIIICHHBIH nopran Poccun
http://www.miningexpo.ru/
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https://elibrary.ru/project_risc.asp
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https://scholar.google.ru/
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http://www.mining-enc.ru/
http://www.miningexpo.ru/
http://www.miningexpo.ru/

http://www.qgiab-online.ru/ 7. T'opHbIii HH(MOPMAIMOHHO-AHATUTHYCCKUN OOJICTECHb
http://www.giab-online.ru/

http://www.geoinform.ru/ 8. MupopMannoHHO-U3ATEIBCKUI HIEHTP MO TI'COJOTHU |
Heponoas3oBanmto http://www.geoinform.ru/

http://mining-media.ru/ru/ 9. HayuHo-TexHuueckuit KypHa «[opHas
IPOMBILIICHHOCTBY hitp://mining-media.ru/ru/

https://mwork.su/  WHpopManoOHHO-aHATMTUYECKU ~ MOpPTal  JJIsl  TOPHSKOB
https://mwork.su/

http://www.gosnadzor.ru/about _gosnadzor/history/ 11. ®epepanpHas ciyxba 110
9KOJIOTHYECKOMY, TEXHOJIOTHUECKOMY u aTOMHOMY HA/30Py
http://www.gosnadzor.ru/about_gosnadzor/history/

https://geomix.ru/blog/gornoe-delo/ 12. Geomix: IIporpammuoe obecrnieucHre Hu
UHKUHAPUHTOBBIC yCIIyTH TSt rOpHOM OTpaciu. [opHoe JIe10.
https://geomix.ru/blog/gornoe-delo/

IIporpammHoe o0ecnieueHue

HaunmenoBanme .
1o Ne morosopa Cpok neiicTBUs TULEH3UU
7Zip CBOOOJIHO PACIPOCTPAHSIEMOE 0eccpoyHO
MS Office 2007 |\, 135 1117.00.2007 GeccpodHo
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

HasBanue kypca Ccbuika
ITouckoBas cuctema Axanemus Google (Google
Scholar)
Hanponanshast wH()OpMaMOHHO-aHAIMTHYECKAST
cucrema — Poccmiicknit  umHnekc Haygnoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHIL)
JTIeKTPOHHbIC pecypent Oubmmotexn MITY mM.16./host megaprolib.net/MPO109/Web
['.1. HocoBa
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLIHHBI (MOILYJIs1)

URL: https://scholar.google.ru/

MartepuanbHO-TeXHUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:

VYyebHbIC ayaUTOPUU JIJISl TIPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIA: MyIbTUMETUHHbBIE
CpEeICTBA XpaHEHUs, IepeIauul U MpeAcTaBlIeHus uHpopMauu

VYyeOHble ayIuTOpPUHM [JIsl TMPOBEJACHUS MPAKTUYECKUX 3aHATUM, TPYMNIOBBIX U
WHJIUBUIYaJIbHBIX KOHCYJbTAI[MM, TEKYIIErO0 KOHTPOJSI M IPOMEXKYTOUYHOM aTTECTallUU:
[Tepconanbubie KoMmbiOTephl ¢ maketoM MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA

AyauTOpUN I CaMOCTOSTENIbHONW paOOThI: KOMITBIOTEPHBIC KJIACCHI, YUTATHHBIC 3aJTbI
oubmmoteku: IlepcoHanpHble KoMIbloTephl ¢ maketoM MS Office, Beixomom B MHTEpHET U ¢
JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA

[Tomemenne ans  XpaHeHUsT U TPOPUIAKTHYECKOTO OOCTYXUBaHUS  y4eOHOTO
obopynoBanus: CTemiaku sl XpaHSHHs yueOHO-HATJISIHBIX MOCOOH M yueOHO-METOINIECKOM
JIOKYMEHTAIUH.
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IIpunoxenne 1

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI PadoThl 00y4a0IMXCS
CamocrosTenbHas paboTa CTyIEeHTOB IPEAyCMaTPUBACT:

IOATOTOBKY K IIPAKTUYCCKUM 3aHATHAM, HN3YUCHUC H606XO,Z[I/IMI)IX pasaciioB B

KOHCIIEKTaX, PEKOMEHJIOBAaHHOM JIUTEpAType, YUEOHBIX MOCOOMSIX U METOAMYECKHX YKa3aHHSIX;
paboTa co CpaBOYHOM JIUTEPATypOit

- UCTIpaBJICHUE OMIMOOK, 3aMeYaHuil, 0POPMIICHHE OTYETOB 110 MPAKTUIECKUM paboTaM.

- IOJITOTOBKY K IPOMEXYTOUYHOMY KOHTPOJIIO.

Bo3MOXXHO HCIIOJIB30BaHHE TEXHOJIOTMH OMNEpEeXarolasl caMmocTosiTeNbHas pabdora —
U3y4eHHE CTYJEHTaMH HOBOTO Marepuana J0 €ro M3J0XKEHUs IpernojaBaTeleM Ha JIEKIHH U
JIPYTUX ayTUTOPHBIX 3aHATHSIX.

Ilepeuens 6onpocos onsa camonposepku

Hepeqenb KOHTPOJIBHBIX BOIIPOCOB JJIA IPOBEPKU 0CTATOYHBIX 3HAHUH CTYACHTOB 110
AUCIHHUIIJINHE «praBJ'IeHI/Ie COCTOSIHUEM MACCHUBA B YCIIOBUSAX OTKPBITHIX TOPHBIX pa60T»:

1.
2.

o

©oN®

11.

12.

13.

14.
15.

16.
17.

18.

OcHoBHBIE (haKTOPBHI, OKA3BIBAIOIINE BIUSHUE Ha YCTOWIMBOCTH OOPTOB KapbepOB.
['opHO-TeXHUYECKUE M MPHUPOAHBIE (PAKTOPhl BO3HUKHOBEHHUS Aedopmaliuii O0opToB
KapbepoB.

['eonoruueckue U ruaporeosornyeckue (HakTopsl BOSHUKHOBEHUS NedopManuii 60pToB
KapbepoB.

Knaccudukanus nepopmaruii 60pToB KapbepoB.

OCHOBHBIC TIPUYMHBI PA3BUTHUS PA3IMUYHBIX Ae(POPMAIIMOHHBIX MPOIECCOB MPH A00BIYE
pa3HBIX TUIIOB PY/.

Merozpl pacuyeTa yCTOMYMBOCTH KapbEPHBIX OTKOCOB.

CxeMblI pacueTa yCTOMYUBOCTH KapbepPHBIX OTKOCOB.

Knaccugukarus crmoco60B yKperieHHsI TOPHBIX OPOJ] M YCIOBUS MX TPUMEHECHHS.
Crioco0b! yKperuieHus!, He BBI3bIBAIOIINE U3MEHEHUS COCTaBa, CTPOECHUS U CBOMCTB MOPO/I.

. CrmocoOnI YKPCIUICHW, BBI3BIBAIOIIHUE YAaCTUYHOC HN3MCHCHHEC COCTaBa, CTPOCHHUA U

CBOWCTB I1OPOJ

CniocoObl yKpermJieHus, BbI3bIBAIOIINE CYIIECTBEHHOE W3MEHEHHE COCTaBa, CTPOCHUS U
CBOWCTB I1OPOJ

MerTtoibl yripaBieHus Ae(pOpMalMOHHBIMU [TPOLIECCAMU, CBA3aHHbBIE C U3MEHEHHEM CXEMBI
BCKPBITHS, CHCTEMBI Pa3pabOTKU U peXrUMa rOpHBIX padoT.

KoaddumuenT 3amaca ycToWunBOCTH, CyTh, OCHOBHBIE CITIOCOOBI pacueTa, HOpPMaTHBHbBIC
BEJIMYUHBI.

Habmronenus 3a neopmManusiMi KapbepHBIX OTKOCOB.

OcHoBHble mponoxeHus: [IpaBun oOecrneyeHus YCTOHYMBOCTH OOpPTOB U YCTYIOB
KapbepoB, pa3pe30B U 0OTKOCOB 0TBaJIoB, (mpuka3 PTH ot 13.11.2020 No439)

Hapy1enns ycTon4MBOCTH OTBAJIBHBIX OCBITIEH.

TpebGoBaHus K pacdeTy yCTOHYMBOCTU OOPTOB U YCTYIOB KaphepoB, pa3pe30B U OTKOCOB
OTBAJIOB.

MOHUTOPUHT YCTOWYMBOCTH OOPTOB U YCTYIOB KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB.



IIpunoxenne 2

7 OueHo4YHbIE CPeACTBA IJIsl NPOBEIeHHUS MPOMEKYTOYHOMH aTTeCcTaAlluU
a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPEJICTBA AJISI TPOBEICHUS
MIPOMEKYTOUHOM aTTecTaluu:

Koxa
HHIMKATOpAa

NuaukaTop 10CTHKEHUSA
KOMIIeTeHIN

OueHo4yHbIE CpeCcTBA

[IK-1 CnocoGeH BBITIOJIHATh HWHKEHEPHO-TEOJIE3MUECKUE W3BICKaHUS, TUIAHUPOBATH Pa3BUTHE
TOPHBIX PadOT, OCYLIECTBISTh MapKIICHIEPCKUIl KOHTPOJb COCTOSIHHUSI TOPHBIX BBIPAOOTOK,
3aHUM COOPYKEHUH M 3E€MHOM ITOBEPXHOCTHM HA BCEX JTallaXx OCBOCHUSA M OXPaHbl HEApP C
o0ecreyeHreM MPOMBIIIJICHHON U KOJIOTHYECKON 6€30MacHOCTH

IK-1.1 Cocragmsier npoekTsl | [I[pumepHbIil nepedeHs BONPOCOB

MPOU3BOACTBA 1. CocTaBuTh MPOCKTHYIO JOKYMEHTAIIHIO

MapKIIeHIepCKIX u a1 obOecriedeHus ©€30MacHOM  AKCIUTyaTallMH

reoIe3N4EeCKUX paboT, | 0OOBbEKTOB OTKPBITBIX TOPHBIX paboT B obnactu

OCYILIECTBIISIET KOHTPOJb 32 | o0ecreueHus: yCTOWYMBOCTH OTKOCOB Ha YTOJbHBIX

BBITIOJIHCHUEM pa3pes3ax U Kapbepax.

U3BICKATEIbCKUX paboT 2. CocTaBUTbH MIPOEKTHYIO TOKYMEHTALIUIO JIS
oOecrieueHHss 0O€30MacHOM H3KCIUTyaTallUd TOPHBIX
pabot i HaOMroaeHus 3a AedopMarusaMu OOPTOB,
OTKOCOB YCTYIIOB M OTBaJOB Ha Kapbepax U
pa3paboTKke MepompuATUH MO OOECHEUYEHUI0 UX
YCTOMYUBOCTH.

[IK-2 CnocobeH  BBIMONHATH  MapKIIEHIEPCKO-TE€Oe3UYECKue  paboThl,  OMpeAeNsiTh

MNPOCTPAHCTBCHHO-BPEMCHHBIC XAapPaKTCPHUCTHUKU COCTOAHHA 3eMHOM MMOBEPXHOCTU W HEIP,
TOPHO-TCXHUYCCKUX CUCTEM, IMOJA3CMHBIX U HA3CMHBIX COOPY)KCHI/II\/'I )51 OT06pa)KaTB I/IH(l)OpMaLII/IIO
B COOTBECTCTBHUH HGfICTBYIOHIPIMI/I HOPMAaTUBHBIMU JOKYMCHTAMU

[K-2.1

Hcnonb3yeT 3aK0HBI U UHBIE
HOPMaTUBHbBIE  IPaBOBbIE
aKThI B obnactu
T€0JIOTUYECKOT0 HM3Y4EHMUS,
WCTIONB30BaHUSI W OXPaHbI
HEIp W OKpyXarouiei
CpeIibl; HOPMAaTHBHBIE
MIPaBOBbIE aKThI,
PYKOBOJISIIINE,

METOANYECKUE u
HOpPMATHBHBIE MaTepHAIbI,
Kacarouecs: J1esTeIbHOCTH
MapKIIEHIEPCKOM CITYKOBI;

1. Pacckaxxute TE3MCHO OCHOBHBIC IIOJIOKEHUS
aKTyaJbHBIX BEpCUI HOPMATHBHBIX JOKYMEHTOB I10
0COOEHHOCTSIM 00€ecIIedeH s yCTOMYUBOCTH OTKOCOB
Ha YTOJIBHBIX pa3pe3ax U Kapbepax.

2. Pacckaxure TE3UCHO OCHOBHBIE ITOJIOKEHUS
aKTyaJIbHbIX  BepcUi 10  HAOMIOJEHHIO  3a
negopmanusiMa  OOPTOB, OTKOCOB YCTYIOB U
OTBAJIOB Ha Kapbepax M pa3paboTKe MEpOINpHUSTUI
10 00€CTeYeHHI0 UX YCTONUYUBOCTH.

[1K-2.2

OcymecTBisiet
HE00X0IMMBbIE
MapKIIEeHEepCKUe
KaMepaJbHbIE U TMOJICBBIC
paboTsI, oopmisier
MIPOU3BOJICTBEHHYIO
JOKYMEHTAIHIO u
OTYETHOCTh

1. CocraBuTh MpOEKT Ha  pa3pabOTKy
MPOTHBOAC(POPMAITMOHHBIX MEPOIIPUATHI C yIETOM
TpeOOBaHUI HOPMATHUBHBIX JOKYMEHTOB

2. CocraBuTh MPOeKT  Ha OIICHKY
ycroifunBoctd OopTa (OB) KapbepoB C y4eTOM
TpeOOBaHWI HOPMATHBHBIX JOKYMEHTOB




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLleHUBAHUS:

CornacHo yuyeOHOMY IUIaHYy MO JUCHUIUIMHE «YTIPaBICHHE COCTOSHHEM MacCuBa B
YCIIOBUSX OTKPBITBIX TOPHBIX pabOT» MpelycMOTpeHa MPOMEXYTOuHas arrectaius B (opme
3auera. [y mosyueHHs 3aueTa HEOOXOAMMO HAJM4YME OTYETa C MPABHJIBHO BBIOJHEHHBIMU
MPAKTUYECKUMHU paboTamH.

Kputepun onieHKH 1pu IPOBEIEHUN 3a4€ETa:

— Ha OICHKY «3a4YTeH0» — OO0y4arouuiics JEeMOHCTPUPYET JOCTAaTOYHBI YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH, HAa BOIPOCHI IpEnojaBaTessl B paMKax H3y4eHHOTo Kypca
JAeT TPABUJIbHBIE OTBETHI, MOXKET JOMYCKaTh HETOUHOCTH, 3aTPYAHEHHS, HO B LIEJIOM 3HAHMUS,
YMEHMSI M HaBBIKM COIVIACHO M3y4yaeMbIM KOMIIETEHLUSM YCBOEHBI; Ha 3a4€THOE 3aHATHE
MPEJICTaBJICH OTYET C MPABUIHHO BHIIOJHEHHBIMU MPAKTUYECKUMU Pa0OTaMU MO JTUCIUILINHE;

— Ha OLICHKY «He 3a4TeH0» — PE3yJIbTaT 00YUEHHUsI HE JIOCTUTHYT, O0y4YaroLUiCs HE MOXKET
MOKAa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHHS U O0BSICHEHUS HH(OPMALIUY, HE MOXKET MOKa3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKM PELICHUSI IIPOCTHIX 3a7a4, OTYET HE MPEJICTABJIECH C BBINOJIHEHHBIMU
MPAKTUYECKUMH paboTaMH 10 AUCHUIUIHHE.



Hpunaoxenne 3
MeTtoauyecKkue peKOMeH/IAlMHU 110 BbINOJIHEHHUIO U 3allIMTe MPAKTHYeCKUX padoT
IIpakTHyeckasi pabora
«OueHka ycToi4uBOCTH 00pTa Kapbepa U pa3padoTka
npoTuBoAeGOpPMANIMOHHBIX MEPONPHUATHIN»

Jlnst 3a1aHHOTO OTKOCa IMOA0OpaTh THIBI MOPOJ, KOTOPHIMH OH cllokeH. M3 Tabmmi c
(bU3UKO-MEXaHUYECKUMHU XapaKTEPUCTUKAMU BbIOpaTh CLEIJICHHE, YroJl BHYTPEHHEro TPEeHHS,
IUIOTHOCTDH (0OOBEMHBIN BEC), BCE UX MPUBECTHU K IUHBIM €IUHHUIIAM U3MepeHus cuctembl CU.

Il. Yepennenue Gpu3uKo-MeXaHUYECKUX XapaKTepUCTHK. {1 mopo1 3aHMMAIOIUX HauOobIIee
pacrpocTpaHEHHE B TEJle MAaCCHBA, UM HAUMEHEE YCTOMUUBBIX ONpPENeNIoTCs HIMPUHA IPU3MBI
oOpymenus a (popmyna 10.1)
5. OnpegemHTe ITHPHEY MPHIMEl BOIMOEKHOTO 00PVINEHHA
(a+g@_ )
m‘ —*” |
a= ~ = A/ =112m (10.1)

BBICOTA BEPTUKAIBHOM TPEIIMHBI OTpbIBa Hgp (11.2.).

2. BeMucaHETe rIyOHHEY Ho, Ha KOTOpoH GQOpMHPYVEOTCH IUIOMIAMEH CEOIBAKE-
HHA, 110 dopmyne (4.2):
Hyy=2C,ctg(45 — o2 =T7Tm

CornacHO METOJIMKM, TMIpEJCTaBICHHON Ha puc 12, mnpoBoguTcs Haubosiee BeposiTHAs
KpPYTJIOLUMINHAPUYECKAs IOBEPXHOCTD CKOJIbKECHHUS.
1. HOCTPOEHHG IIOBEPXHOCTII CKOJIBRCHIIA IIPOHU3BOMAITCA B CICAVIOINEM IIO-

PAIKe:

a) OT BepXHell OPOBKII 4 OTKOCa OTJIOKUTE BeIIMUNHY a = AB — MINpUHY IpH3-
MBI OOPVIIEeHIIS, BEIUNCTeHHYO 110 dopmyte (10.1);

0) U3 To4ek 4 U B BepTHKaTbHO OTIOKHTE BemmunHy Hog, BbltIIICjeHHy}o o
dopmyre (6.3), a u3 Touek A’ u B’ npoBeante 1uHNN noa yriaoM 45° + @, / 2 k ropu-
30HTY 10 IepecedeHnd nx B Touke (;

B) 13 Touku M (HIDKHSS OpoBKa yCTyIla) mIpoBeanTe HampaBiaeHue MN mond yr-
1oM 45°— ¢, / 2 K 0TKOCY:

r) m3 Toukn (' BOCCTAHOBHTE MePIEeHINKYIIp K HanpaBiaeHnto B'C. a 13 TOUKHI
M-x Hanpabﬂeﬂl-lm MN no niepecedenns B Touke O;

1) paauycoM R = OC = OM nposenute ayry okpyxkHocTi CM ¢ HeHTpoM B
Touke O.

JInams BB' CM aBiseTcst HCKOMOII IIOBEPXHOCTRIO CKOIBKEHNA (puc. 12).



Pue.. 12 HO(‘III})O@HH@ Kp\’8,701‘(11.71[H()pll‘l(’(‘KOfl HNOGEePXHOCHU CKOJIbHCEHUA
G odyopodyo.w Mdaccuee niocKoco omxkoca

[To KOTOpOI MPOU3BOIUTCS 3aMep AJUHBI JIMHUU CKOJIbKEHUS, PACIOJIOKEHHOW B KaxJI0H W3
pazHoBugHOCcTed mopoa. [lo dopmymnam 9.5-9.7 ycpemHSIOT CIETUIeHHE, yrojl BHYTPEHHETO
TPEHUs, IIIOTHOCThH MOPOJ.

BemruHe! y, @q n Cgy, 10 HandoIee HANPSZKEHHOI IOBEPXHOCTIL, HE COBIIAIA0-
III1€ C [IOBEPXHOCTAMII OCIA0JIEHIII MacCHBa, OIIPENe/IIIOTC KaK CpeJHeB3BellleHHbIe:

Yo, =yt y,m, ot ymom o+ m, + .t m (9.5)

fcp
Cl

Crc — Z i'i ;
P Z];

te@.l. oo [
2., :ZZ% I 8¢, = er“% (9.7)

(9.6)

IJe 7 — IUIOTHOCTH HOPOJ I-TO CIIOSL, M /T, 11; — MOIIHOCTB IIOPOJ i-TO CIIOS B IIpeIe-
nax TPU3MbI BO3MOKHOTO OOpYIINEHIs, M; /; — IIITHa ydacTKa MOBEPXHOCTH CKOITb-
KEHII B Tpeenax 1-To ¢mog, M: @; 1 (; — COOTBETCTBEHHO YTOJ BHYTPEeHHETO Tpe-
HIIS 1 CIEIUTeHNs 1-T0 CII0S; O; — OPHEHTIPOBOYHOE 3HAYEHIIE BEIIMIIIHBI HOPMallb-
HOT'O HaNpsUKeHIIS B IIpeeraX ydacTKa IMOBEPXHOCTH CKOIBKEHIA, IIPOXOaAIeil 1Mo
1-MY CIIOIO:

Il. JIns ycpemHeHHBIX JUIsI OTKOCAa JAHHBIX [0 CHEIJICHHIO, YIJy BHYTPEHHEro TPEeHHS,
IUIOTHOCTH TE€PECUUTHIBAIOT IIUPUHY MPHU3MbI OOPYIIEHUS g, BBICOTY BEPTUKAJIBHON TPEIIHUHBI
orpeiBa Hgp , mpoBoasT Haubosee BEPOSITHYIO KPYTJIOUMIUHAPUYECKYIO TOBEPXHOCTh
CKOJIbXKECHUS.

IV. Onenka ycroitunBocTr 60pTa Kapbepa MPOU3BOAUTCS METOIOM aNreOpandecKkoro CIOKEHUs
CHIL



8. IToBepouHsIil pacueT yCTOITYMBOCTI OTKOCA MPOM3BOIITCS MMyTEM CIIOKESHIIS
I CpaBHEHIIA CIBHTAIOIIIX CIIT 10 HanOoIee Haps/KeHHOIT ITOBEPXHOCTH (METOI al-
reOpamecKoro CIOKeHHs CIUT) I OIpeIelIeHNns B pe3ylIbTaTe 3TOr0 CpaBHEHIIS Jell-
CTBUTEIBHOTO KO3 HINeHTa 3araca yCTOIUNBOCTH oTKoca. J[elficTBUTENbHEIIN KO-
3¢ uimeHT 3amaca yCTOIYNBOCTI OIpeaenseTcs mo (Gopmyre

Y Frcosdiigpy + ZC;?];' 105
B > P.sing; ’ (10-2)

n

rac P{,‘ — BEC JJICMCHTApPHBIX O0KOB, Ha KOTOPEBIC pa3AeirAcTCcd IIPI3Ma B IIPHMBIKAIO-
meM K OTKOCY MacCHBe, OIrpaHI'IEHHaA Haloosee HﬂHpS[)KGHHOf[ IIOBCPXHOCTHIO, T

P; = a; h;y . & — yron HakII0Ha 311eMeHTapHOII ITOMAIKIL, TPaJI.; /; — IIIOMIaap OCHO-
BAHIIS 37TeMeHTAPHBIX OIOKOB, M ; IIPH pacteTe TOMIIIHBI IIPI3MBI MEKIY OTKOCOM II
Hanbosee HaIPS/KEHHOI MOBEPXHOCTREO MPUHNMaeTcs paBHOIT 1 M: a;, h; — pa3Mepsl
371eMeHTApHOTO OII0Ka, M: Y — ILIOTHOCTE TTOPO, T/M .

OmpeneneHne CcOBHTAFOIINX I YISP/KHIBAIOMINX i1 U Ko3dduumnerTa yceroii-
YIIBOCTH MIPOM3BOIITCS B CASAVIONIEM MOPS/IKeE:

a) npmmy ABB'M B npuMbIKaroeM K OTKOCY MacCHBe ITOPO/I, OTPaHHMYSHHYIO
HandoJee HapsUKeHHOIT MOBEPXHOCTHIO, pa3deiiTe BepTHKATBHBIMI TIHILIMI Ha Psii
0mokoB. [Ipm sToM mmpnHy mepBoro (HadmHas OT BepXHell OpoBKIT) O.10Ka 11 yI00-
CTBa pacueTOB MOKHO MPIHIMATh PaBHOI IMHPHHE MPH3MBI BO3MOKHOTO 0OpYyIITe-
HU4, a ocTanbHBIX — 1020 M (pue. 13):

0) B Ka’kZIoM OJI0Ke B MacIiTade PUCYHKa ONpeaelnnTe a;, h;., &, I

B) 1o opmyie (6.10) Berancinte ko3 puIeHT 3amaca yCTOITYNBOCTH 7.

Pacuer cocraBisgtomux BemmunH B (opwmyne 10.2 pekoMeHmyeTcs MpPOM3BO-
IUTH 110 Tao. 6.

Ecrmn BeranciieHHBIT K03 (UITIIEHT 3amaca YCTOIIIMBOCTH OTKOCA MEHBITIEe pac-
qeTHOro Ooree yeM Ha 5% (Kak, HampuMep, TIPH pacueTe Mo BapuaHTy |), To HeoO-
XOIIIMO YMEeHBIIIThH YTOI HAaKJIOHA VCTYIIa 1 BHOBB BBIMIICTITH KOod(huImeHT 3amaca
YCTOIYIIBOCTIL

Tabmmma 6
PacueT caBuraromux 1 yJIepKIBarOIIIX CHII

i Ne F=ahy | cosog, 2@, P cosdirgp, L, C, sin o, F.sino;
O1moka




T2=P2 sind2
M M P>

Puc. 13. Cxema x pacueny yemoiiuugocnii Menooom
aAneebpaNeckoco CIOHCEHUACUT 110 HAUOOTee HANPAXCEHHOU 110GEPXHOCHIII

1.2, 3,4 —HoMepa pacueTHEIX OJIOKOB: & — pacdeTHEI YTOI HAKJIOHA OTKOCA
10 YCIOBHAM €r0 YCTOIIHBOCTH

Ecmu Bo BTOpOM clIydae MOIYYILIOCE, UTO 7)., > 1,2, TO pellleHne HaxoaaT Me-
TomoM rpadraeckoii mHTepnonanun (puc. 14). ITo ocu aOcrice OTKIaABIBAIOT YTOIT
OTKOCa ¢, a IO OCH OPIIHAT — BeINYNHY KO3 QUIIIeHTa 3amaca yCTOIIMBOCTH 7).
[TocTpous aBe Touk — 1 11 2 1 COMIHNB IIX MPSIMOII, IIOTYHIIM Ha OCH aOCITHCC TOUKY 3,
COOTBETCTBYIOIIYIO IICKOMOMY 3HAUeHIHIO yI7Ia HaKJIOHa YCTOIYIBOCTH OTKOCA.

1.5
1.4
1.3

1R

TMpacy = 1.2
[.1
1.0

Puc. 14. Onpeoeneniie 1ickoM020 V2aa OMKOCA Gy, C VYoM PAcHentHo2o
Ko3¢pQuyuerma sanaca yemoidugocni

B Tabn. 1 npuBeneHsl 3HaYeHHs] BETUYHHBI KO3(DPUIMEHTa YCTOMYMBOCTH B 3aBUCHUMOCTH OT
HAJeKHOCTU UCXO/IHBIX TaHHBIX.



Tabmma 1

PexoMeHTyeMEle BeTHIHHE Ko3(drserTa 2anaca yeToMMHBOCTH 7]
B 3ABHCHMOCTH OT HAJEKHOCTH HCXOIHEIX Ie0I0THIeCKHX JAHHEIX

CTagnd oCBOSHHA MEeCTOPOAICHHT — 7
(cTeneHs HATEAHOCTH HCXOTHEIX Hepabowmi bopr Pabomai Tlpmveaanme
JAHHEIX (cpox crosHis bopt
= 10 neT)
Ilpa TpemHHOBATEIX, TEK-
[IpoexTHpOBaHEE (IO JAHHEIM 1.5 =14 | TOHHIECKHX HapyIIEHHBIX
OVpeHHA CEBAKHHH METOJ0M EMETIEFOITHN II0POTAx
AHATOTHit) 13 =12 Ilpr  cradex mecdaHo-
' ' TTHHHECTEIY PAZHOCTAX
JKCIUTyaTamHd (10 JaHHEIM
HIYIEHHA MAaCCHEA NOPOT B 13 =12
OOHAMEHHAY H aHATHIY Ie- ' '
(popManHi)
JlukBHIAUEA  (DOCTAHORKEA
Oopra B IpelensHOe MOJIO-
HEHHEe [0 JAHHEDM UTHTEE- 12 19

HBIX HHCTPYMEHTATBHBIX Hi-
DMEOOEHHH 33 COCTOAHHEM
OTHOCOE)

EcmH caararoliide oTEOC OOPOIE] IPeICcTaBIEHEl ITTHHHCTEIME PAZHOCTAMH H 33
HCXOTHEIE XAPAKTEPHCTHEH MPOYHOCTH B PACYETAX NPHHHMAESTCHA IPEIe NoTIVIeCcTH
3THX MOPOI. TO K03 HITHEHT 3aMaca MOKET OLITE MPHHAT PaBHEIM eqHHHIE (77 = 1).

Obfecnedense VCTOHIHBOCTH GOPTOR C PalTHYHEIME KoadwpHITHeHTaMH 3amaca
MOMHOCTER He HCKTHYAeT JedopMEpPOBAHHE IPHOOPTOBOIO MACCHEA, TAK KaK Iepe-
pacmpedeIcHHe HATPAACHHH [IPH MPOBEJSHHH BHIPAOOTOK BEIZBIBAET AS(OPMAITHH
Nopod. HO IPH 3TOM OHH HE JOCTHTAKT KPHTHUECKHX Be/IHYHH. JT0 HeoOXOIHMO
VUHTEIEATE B TeX CIVIafX, KOTIA B HEMOCPEICTBEHHOH OMH20CTH OT 00pTa HAXOIAT-
cd OXpaHAeMEle O0BEKTH BEICOKOH KaTeropHH. OpHeHTHPOBOTHEIE ESTHYHHE] OXH-
DaeMEX JTedopMalHi OpH pazIHYHEX Ko3d{HIHEHTAX 3amaca YCTOHYHEOCTH IIDH-
BEJEHEI B TabI 2.




Tabmmma 2

IIporHo3HpyeMEle JedopMalHH NIPHOOPTOBOIO MACCHBA

Kosg prmesr CocTosHHe 3eMHOH DOBSDXHOCTH B IOpele
3amaca yCTod- ‘ p )
i TaX IPH3ME]l BOIMORHOTO 00pYIIeHHS Tipesc-rasme
SHBOCTH 7]
[IpHOOPTOBEIH MAacCHE HCIOBITEIBAST mpe- | BenmuHHA JedopMamHE
- 13 HMYIOECTBEHHO YOPYIHe JedOpMAlHH, OT- | HaXoOHTCA B Ipegenax
S HOCHTENIEHEIE TOPHICHTATBHEIE JedOpMa- | TOUHOCTH MapKImeRmep-
ITHH He npessmanT 1 — 10 7 CKHX H3IMEpEeHHH
[lofBTMOTCA TPEIMHHEL, OOITHE CMENTEHHA
MOBEPXHOCTH IPHOOPTOBEIX MACCHEOE IIPH Cr
- MEIIEHHA, 3aTYXAK-
<1312 BEICOTE OopTa Doaee 100 M gocreraror 200— :;z 'HEHHT}
300 »mv. OTHOCHTETLHBIE TOPH3OHTATEHEIE THHE BO BpES
TethOPMAITHE MOTYT JOCTHTATE (2—5) 10~
[lofenAroTcA 3aKOMEL, TOPHIOHTIAMEHEIE | JledopMalHH —OpeHMy-
=12-1.1 JedopMaDHHE MOTYT JOCTHTATE 30-10°, a | mecTBeHHO  3ATYXAKOT
0DITHE BETHIHHEL CMEeITeHHH — 1.5-2 M BO BpeMeHH

Ipumeyarue. IIpH KpyTOM 3a1eTaHHH TOPHEIX nopog (S = 30%) B c/I0HCTOM MacCHBEE
IHATHTENBHEIE Je(OpMAlHH TOBEPXHOCTH B NPeeiaxX NPH3IMEl BOIMORHOTO O0pYVIIeHHZ
HeH308EHEI H OpH 0 = 1.3, XoTs obmag yveToHIHEOCTE 00eCIATHEASTCT, CMRIIEHHT IpH-
OOPTOROTO MACCHRA, MpelIIECTEVIONIHE ODPVIIEHHID OOPTOB IMVOOKHY pAIpe3oB, MOTYT
OOCTHTHYTE BECBMA 3HATHTETEHEIX BETHTHH Topamra 5—10 w

Ina ompegeleHHA NpedelbHEIX NapaMeTPOB VCTVIOE BeIHTIHHA Ko3ddH-
IIHEHTA 3allaca VCTOHYHBOCTH JOMAHA COCTABIATH HE MeHee 1.5, Tak Kak B 3TOM
CIaydae HaHOONee HANpAXEHHAS NOBEPXHOCTH CEOMBEECHHA NPAKTHYECKH TIOIHO-
CTBI0 PACIOIATraceTCH B 30HE BIHAHHA OPOLIECCOB BEIECTPHEAHHA, Pa3yIUIOTHEHHI H
OVpPOB3PEIBHEIX PadoT, IPOEOIHMEIX B pazpele.

V. Pa3paboTka MeponpusaTuii o npeaynpexaeHuto nedpopmanuii. Ha ocHoBe mpopaboTaHHOTO
JEKIIMOHHOTO Matepuana mo teMe «CrocoObl YKpeTuIeHHs MacCUBOB TOPHBIX mopoa» ([1], cTp.
151-190; [2] cTp. 249-334) pa3paboTaTh 1-2 BapuaHTa MEpONIPHUITHS.



